
RESISTANCE TO INFECTION
The accomplishment of an infection, Zinsser1 writes,

is not determined merely by the fact that a micro-
organism of a pathogenic species finds lodgment in or

on the body of a susceptible individual, but it is fur-
ther necessary that the invading germ shall be capable
of maintaining itself, multiplying and functionating
within the new environment. An infection, then, or
an infectious disease, is the product of the two fac-
tors, invading germ and invaded subject, each factor
itself influenced by a number of secondary modifying
circumstances, and both influenced materially by such
fortuitous conditions as the number or dose of the
infecting bacteria, their path of entrance into the body,
and the environmental conditions under which the
struggle is maintained.

This struggle between the host and the invading
bacteria represents a situation in which no adaptation
has taken place. The conflict may result in a local or

systemic manifestation which constitutes disease. In
the majority of cases it becomes "mild and locally
limited if the protective powers far outweigh the inva¬
sive powers of the micro-organisms, violent if the bal¬
ance is reversed." If it were possible to discover the
various means by which the organism so often success¬

fully exerts its powers of resistance and secures a

recovery or immunity from disease, the prospect of
therapeutic advance in the management of infections
would doubtless be greatly enhanced. For this reason

there seems at present to be in experimental medicine
a growing tendency to study the precise fate of bacte¬
ria under conditions in which they experience varying
degrees of resistance.

The recent studies of Bull2 at the Rockefeller Insti¬
tute for Medical Research, New York, are furnishing
interesting facts in regard to the deportment of the
micro-organisms in the circulation. It now appears
quite probable that the power of the blood to cause

agglutination determines, in large measure, whether
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after their direct introduction in an experimental way
the bacteria are to be removed promptly from the cir¬
culation and septicemia avoided, or whether they are
to remain there and produce a blood infection. An
inverse ratio seems to exist between the power to pro¬
duce septicemia and the degree of agglutination of the
infection bacteria in the circulation of the host. Thus,
according to Bull, virulent pneumococci, dysentery
bacilli of the Shiga type, and virulent influenza bacilli
do not agglutinate when injected into the circulation
of normal rabbits ; while typhoid bacilli, dysentery
bacilli of the Flexner group, and nonvirulent influenza
bacilli are agglutinated immediately after entering the
circulation of these animals. On the other hand, an
intravenous injection of a small quantity of specific
immune serums causes an instantaneous agglutination
of pneumococci and Shiga dysentery bacilli in the cir¬
culation of infected rabbits. The bacterial clumps
accumulate in the organs in which they are phagocyted.

In this way it appears that active immunity gener¬
ally insures the agglutination of specific bacteria when
they are introduced into the circulation. The degree
of agglutination and opsonization of bacteria, whereby
they are readily mastered by the protective phagocytes
available, within the body, is inversely parallel to the
infectiousness of many bacteria for the host. Stryker3
has recently ascertained that the growth of virulent
pneumococci in homologous immune serum produces
variations in agglutinability, decrease in virulence,
inhibition of capsule formation, increase in phagocyta-
bility with normal serum, and change in absorption
power and antigenic properties. Very few passages
through the animal body suffice, however, to induce
a reversion to the original type. Bull conservatively
points out that the fact of the prominent rôle or even

decisive part played by agglutinins and opsonins in the
circulation of infected individuals need not imply that
these are the only immunity forces at work or

available.

THE FALLING DEATH RATE AND
LENGTHENING OF LIFE

The baby of today has the prospect of a much
longer average lifetime than did the baby of two gen-
erations ago. The average duration of life and the
death rate are two complementary magnitudes.4 If
the death rate could be accurately established for any
period, it would be an easy matter to calculate the
span of life in a population in which the annual num-

ber of deaths equals the annual number of births, and
without emigration or immigration. Such equalities
exist in few countries, least of all in the United States.
It was calculated by Willcox5 some years ago that the
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